Chapter 1: MEASUREMENT
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Conversions:
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SECTION 1.1: IMPERIAL MEASURES OF LENGTH p. 4

In 1976, Canada adopted the SI units (Systéme International d'Unités, or
Metric) to measure length. Many con§fr'uc’r|on and manufacturing industries
and trades continue to use _i¥ e LN _Ja) ¥ , or a mix of both units.
Today, Canadians typically use a ‘mix of metric and imperial measurements in
their daily lives, and so it is important to be "fluent” in both systems. We
tend to know our height (ft) and weight (‘| b) and size of our Esouses (square
feet) in imperial units. But we generally use metric for weather in degrees
Celsius, buy gasoline and milk in litres, set speed limits in kilometres per hour
(km/h), read road signs and maps displaying distances in kilometres, talk of
rain and snowfall in millimitres and centimetres, and say how many pounds we
can "bench” (lift in chest press). The United States and in many ways Britain
continue to generally use the Imperial system (although metric is used in
various industries).

In the Imperial system, more than 300 different units exist o measure
various physical quantities.

"
¢

Name some imperial units of measure that you know: __ 1AL ~& -
four e gocd
*’ Luf (000 CJp 941 10/1
OU/\EJ\ tabluporn T Lup

This system is NOT a decimal system. This system is based on referents. A
referent is an item an individual uses as a measurement unit for
estimating. The Imperial measurement system star"red in Ancient Roman
Times. The current Emperor's foot length would ;,W’rhe standard unit for
measuring length (distances). This resulted in units that were different in
different regions. In 1824, the units were standardized and became the
Imperial System of Measurement. The length of a foot was standardized to
equal 12 inches. Many units in the imperial system are based on the
measurements of the human body.



A. Referents for Measurement Systems

In measurement, a referent is a concrete object that approximates a
measurement. Some common referents are given in the table below for the
Imperial system although a referent can be almost anything that is useful.

unit | abbreviation | symbol | referent Relationship
between units
inch |in " Length of thumb from tip to knuckle
or

width of thumbnail é’

foot | ft ' Foot length 1ft=12in
or

Length from wrist to elbow
yard | yd Arm span

or

Width of doorway

or

Normal walking stride
mile | mi Distance walked in 20 minutes 1mi=1760yd
or 1 mi=5280 ft
2000 steps

or

15-20 city blocks
or

Distance average person can jog in
10 minutes

lyd =3 ft
lyd=36in

4 b

We can use referents if we don't have a measuring tool and simply want a
quick estimate. If we wanted to estimate the length of a room in feet, we
could walk heel to toe across the room, counting how many steps we took.

Estimate the length of your writing utensil in inches, using a referent:

{ 7 J
L] . i . (_ . (/5 n
(We can write inches; in; or i )




B. Imperial Measurement

Imperial lengths can be measured with rulers, yard sticks, or calipers. Many rulers
marked with imperial units show one inch divided into quarters, eighths, and sixteenths.
A fraction of an imperial measure of length is usually written in fraction form, not

decimal form.

An inch is divided into 16 parts. m\
L)

This means working with fractions.

sl%l!ﬂ;l-“fﬂl !“i‘ll!:;!!.l;*]i[z‘!it;l‘[!Ellll‘lglll‘[vkll[fiviglg(Ic‘ll‘ti‘g‘l;l,.g(l,“',.' ﬂ
mchés ’ 1 s 2 o 3 4 5
/
Notice that differ'em‘ lengths of lines indicate sixteenths, eighths, quarters, and halves.
%o ¥ 4
N i Y vV \ v

1 & 3

inches

Write the measurement in inches indicated by the following arrows, to the nearest

16™ of an inch. Simplif fracﬂon if possible.
g AR T PR e e p
db e Jb o c 16 o2B el 6_17t
j,\ ) i\
"9 «% - _ | 2 *
\Nv R} 341\) /4 =
A common abbreviation for 5 feef 2 inches is 5 ft. 2in. 6 A
or 5' 2". (5. 2 is the same as 5 — ) S 10 divisiens e
Note: 5 ft. 2 m is NOT the same as 5.2 feet. See M. - L2divisigns 6.

,  figure 1.

1

. 1.
flgure Z 1 foot = 12 inches

Z 1 foot is divided into 12 sections (inches)

g‘\ocb
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C. Conversion within the Imperial System

e To convert larger units to smaller units : MULTIPLY

To convert a larger unit to a smaller unit (ex ft to in),

1. First check the number of smaller units needed to make 1 larger unit.

2. Next, fhat number by the number of larger units
MULTTPLY ,
When converting a larger unit to a smaller unit, the number Y\ A Cr¢A§ €S ,
(Csths bryse ]

Think it through logically. If 1 foot = I,z/mches to find 6 feet in inches, would we multiply or

divide? Should we have a larger or smaller number of inches than feet? Try it:
””‘”‘“"M P -9

AR ‘L = 72 mcw—r L/ \/w wov L8 €8 ’?“‘
L ff\,fﬁ{.{ !Vﬂlﬂi:f,
1:Ye

Is 6 ﬁw— S 0.5 mte 2 (Ne!)

Example 1: Convert 7 yd to i) ft ii) in

i) Sincelyd = 3 ft, we must mv\h(’“{i 7ydby_3toge’rff

e’

Sz =2l

( 7 Ydt = Z, ft 7 //

//

. \\\\""1——""’—' . /ﬂ"
ii) On our formula sheet, we are not given the number of inches in a yard. But we know

the number of inches in a foot and number of feet in a yard.
Since 1yd = 3 ft, we must multiply 7 yd by 3 to get ft (as in i above)

Next since 1 foot = \ ?,mches we must ol 0(7 7 ‘ ftby ' = ’ 2/ to get
inches. _ 'Z’ Y

“\ﬁ )3’%: \@k 250 M. C ?Yds- 2 in




Example 2: Convert 5' 2" (5 ft 2 in) to inches:

1. Convert 5’ to inches. =k 0 5ft-= é @ inches

2. Add 2 inches to your total in (1.1) (2, Q + 4, b ! 5ft2in=_ % 2 inches

,/’
7

é inches = QO ¢ inches

* To convert smaller units to larger units : DIVIDE

1. First check the number of smaller units needed to make 1 larger unit.
2. Next, DIVIDE that number by the number of larger units

When converting a smaller unit to a larger unit, the number 5‘; ¢t) ;wu b

Example: 12 inches = how many feet? I '

A 5,\,&}‘»@/

Example 3: Convert 51 in to: i) feet i) feet and inches i) yards, feet and inches

i) : Convert 51 in to: feet
oy ide

Since 1 ft = _!_2;; in, we must 51 in by & to get ft

s\ 7l o
otin= 425 4
\\,
ii) Convert 51 in to: feet and inches )
Since 1 ft = 12 in, we must divide 51 in by 12 to get ft. C'Z ’ Z{ 7[‘%}/

o Take the whole number of feet, and multiply by 12 to get back Toclzlj}\_es. %(/ l= 1€
> 17

e To find the remainder, subtract inches from the initial total. The remainder is

the inches amount. S l ) L)’} = £

~N 7 ’7 3 .
e  Write amount as feet and inches ‘51 in = S ft in )



iii) Convert 51 in to: yards, feet and inches
It may be easier to first calculate how many inches are in a yard.
1 foot = l anhes. 1yard = 3 feet

Therefore 1yard = 3 feet = gx lﬁ = 5b inches

How many inches are in 1 yard?
1yd=3ftand 1 ft=12in.
3ft/ydx _\2 _ in/ft=__3(, inchesin 1 yard

Since 1yd = gL in, we must divide 51 in by 3 /é to get yards. | ¢l6

512 A\
o Take the whole number of yards, and multiply by W to get bacék to inches. § L)
L Lo\

,4.
e To find the remainder, subtract inches from the initial ‘rofag.

36 s st

{

e To find the number of feet in the remainder, i by .

W\
e Take the whole number of feet, and multiply by 12 to get back to inches. \'L

1€kl

e To find the remainder, subtract inches from the initial total. The remainder is

the inches amount. K
A1 . 2

51 inches = I yd , ft 7 in

L IS =1 =128



The previous method is perhaps best for one-step conversions: You use one
conversion factor (the equivalence between two measures or units) to convert from
the one unit to the other.

But sometimes conversions are more complicated, or you're not sure which unit is
"bigger". For these sorts of conversion, we use as many conversion factors as we
need, setting up a long multiplication so the units we don't want cancel out. Note:
this is not numbers "cancelling out", like when you're multiplying fractions. Instead,
this is treating the units ("feet", "miles", "seconds", etc) as though they were
numbers, and cancelling them.

How do I know which way to put the ratios? How do I know which units go on top
and which go underneath? Not important. Instead, start with the given
measurement, write it down complete with its units, and then put one conversion
ratio after another in line, so that whichever units you don't want are eventually
cancelled out. If the units cancel correctly, then the numbers will take care of
themselves.

The fact that the conversion can be stated in terms of "1", and that the conversion
ratio equals "1" no matter which value or unit is on top, is crucial to the process of

cancelling units.

Setting up a unit cancellation table helps keep units straight. These tables are
particularly useful when more than one unit conversion is necessary to obtain the

desired unit.

Unit Analysis

Unit analysis is a method of converting or changing measures from one unit to
another by multiplying the measure by a unit conversion factor in the form of a
ratio (see p. 1 conversion factors). These conversion ratios specify how one unit of
measurement is related to another unit of measurement. A unit conversion factor
is a fraction in which the numerator and denominator represent the same
quantity, but in different units. The ratio can be simplified to one. There is
usually a 1 in the numerator or denominator.

The fraction below is a unit conversion factor that can be used to covert miles to
feet. Note that it can be simplified to one.

Conversion ratios ALWAYS equal 1.

M&w . .
12 inches | foot oo
- ) e . . forim, anml 1t
MathBits.com 13 ;tliﬁi:‘.&i i: lf’lﬂhéh (Yor in, aml 11




Unit Analysis Method:

(&

back and try p. 5 example 1 ii using unit conversion

-First, make a unit cancellation table and write the number and units you are starting with in the
left top box.

-Next, find the conversion factor for the units you want. When choosing a unit conversion
factor, choose the one that cancels the units you have and replaces them with the
units you want.

-Write unit conversion factor as a ratio in the form of a fraction (equal to 1, where numerator
and denominator represent the same quantity, but in different units. Write it in such a way
that all the units will cancel, except the unit you WANT. When using unit analysis, the correct
format will be such that after x|t [ dIV |, the “have” (“from”) units will cancel, and the
answer will equal the “want” (“’to”) units.

i ‘ul‘tk'v
-Then, cancel units, and mUItip|V/dWrite the final answer with the unit you “want” (the units
you are converting “to”). 4 rew > MLt s bstorw  rowt v

How many inches are there in 18 feet? Use unit analysis.
18 feet 12 inches
1 foot

18 x 12 = 216. The answer is 18 feet = 216 inches.
How many inches are in 42 miles?

42 M § 250 £4 1A Y 2 # $2fox )b
| Mo t £+

42 miles = [a 6" ( 120 inches

How many miles are in1S8 Yoo yaches ) ) .v
ISEYo . | 1 ExX N K8 Yoo =12 = Cedv
12 P 2k B

)Sy Yoo Zi miles

The important points are:

-Write the conversion as a fraction (that equals one)
-Multiply it out (leaving all units in the answer)
-Cancel any units that are both top and bottom

— = ,-—-:ﬁ..,.____\- —

N



Try it:

1. Convert 2 mi. to in. 2 miles = \ ? . (‘g 7 Z (&) inches

2. Convert 380160 in. to mi. 80 160 inches = é miles
3501b0 A Jf#’\\imi‘ 3Colbo = JL 7Y 2460
12| S2evfd

3. Anne is framing a picture. The perimeter of the framed picture is 136in.
a) What will be the perimeter of the framed picture in feet and inches?

| 3% | )+ 13b Ll 3£k
| 12 #a o

kv =132
136 ~13¢=Y JOEE Y

b) The frammg material is sold by the foot. It costs $1.89/ft. The material i is not

sold in partial feet. What will be the cost of material before taxes? =~~~
AT ST D N

al 12 byt o
(- ¢1)12) £22.¢4

4. A school council has 6 yd of fabric that will be cut into strips 5 in. wide to make
decorative banners for the school dance. How many banners can be made? b
c4

|5 8 | m by 3012 ™~ b
YL I e

2/l “Y3.2

Can make % cqmple‘re banners. ( WOJV' Lot “ N
43 | pate S D 10




Practice

¥ q:"!}f?; '.
, 1. Ex[.:ress each measurement in inches, - ¢ ek
T )éﬁz:n “N n. 43 cﬁﬂ_ 1é0 in. ;
. 1foot = 12 inches . V) 154 2 =%
1 yard = 3 feet : b) A(ftgm 5 in. e) 5yd2ft3m 2067 in. 20y
1 mile = 1760 yards -
bFF b L i 500

2. Pam is putting quarter-inch pseces of plywood in a stack.
She has stacked 20 pieces so far. How high is the stack?

{ Cinle € a( b ) ¥
20 (0.2 S il m}ﬁ?;,«,aé )
3(5 | # s avﬁax‘ !
f 3(”=%Cf

3. Expre?s each measurement in feg
a) 7yd2ft= 23 d) 3m|5yd‘fft IS 850

xqAL , & apo)= i
b) 125&&: 37 & e)—mn 21 4o ft
c) 2mi= loslo ft f) 2~m.-~zg 2o ft
A Cf;lr”)(?,)_, (2 7’()({2?@)

4. Ray is building a fence using panels that are sold in
8 ft lengths. The perimeter of the area for the fence measures
32 yd. How many fence panels should he buy?

32(3)=> 96 £4

5. Riley bought 50 feet of rope. He cut off pieces that total
34 8" in length to use as tie-downs on his boat.
How much rope does he have left" \

348" = A 3% e
50 v?‘(z S 15y Rk ae IS & e

Textbook work: p. 11 #3, 4, 5, 8, 9, 11qa, 12,13, 14, 18




SECTION: 1.3 RELATING SI AND IMPERIAL UNITS p. 16

The SI (Metric) system of measures is based on powers of

e

Each measurement in the imperial system relates to a corresponding measurement in the

SI system.

This table shows the approximate relationships between imperial units and SI units,

ST UNITS TO IMPERIAL UNITS

IMPERIAL UNITS TO SI UNITS

4 .
1 = — in=
mm 100 in 1lin=254cm
0.2¢
1em = iin 1ft=3048 cm
10 1f+=0.3048 m
Q.M
1m=39in
1 4 lyd=90cm
Im=3 = ft PR
4 3 lyd=09m

1 m=3.280839895 ft

1km= o mi 0- \"
10
1km=0.62137119 mi

1 mi = 1609344 km

anl e~ Geal gy of beslcger

We can use the data in the table above o convert between ST units and imperial units

of measure.

12



To convert between units, we Can use our unit cancellation fable or Chn W'UH' /u l/au_
Example 1:

A bowling lane is approximately 19 m long. What is this measurement to the nearest
fo?  )4m 62 Fuf

A [3.2008 3%%95” C) )9 X 3.280F 39555 L}

| rvn

(Think of a metre stick to know the length of a meter. Think of a long school ruler to
think of the length of a foot (12 inches). There are about A  feet in a metre.
The answer in feet should be _yNp ¢ than ‘metres. )
SM?IQ{ - I«/‘j(/ j/ DlULl)t )
}/L% S jwv(/((/ mu Lit/Pe ‘/
Example 2:

After meeting in Emerson, Manitoba, Hannah drove 62 mi south and Faith drove 98 km
north. Who drove farther?

(Convert one to the same unit as the other. Choice. Both in miles or both in km.)

Convert 62 mi to km: 1. 77243 Lo 15 more %AM.— ¢ k"—».‘
L bl pwi | 1609 ¥4 £ bl X |04 34l hm
\HH"V\M\ R\ Pos Hiw .

Convert 98 km to mi: éO/&c)(/zY\m\ ;S ]lff‘w’“/\ 42 /“Ur-
Q8 | 062139 9« 0621371/




Example 3:

Alex is 6 ft 2 in tall. To list his height on his driver's license application, Alex needs to
convert this measurement to centimeters.

a) What is Alex’s height to the nearest centimeter?
ot 2in 94ia 2.8y
T+
b | (g )4t

in-
= )8 &CAa-

b) Use mental math and an estimation to justify that the answer is reasonable.

(Remember there are about 3 feet in a metre. And a metre is the length of a metre stick.)

(63 )
&€ crm b FEM

~~We may need to complete more than one conversion if what we want is not on the
- conversion factor chart.

“For example, you may need to change from Imperial to SI first , then convert the

. . . . L arenda
. SI units to the desired unit. E ;
Remember: >
X10 %10 x10 x10 X10 x10
o T o e P P .
A Y. YAV YAY N\
| Rilometer | Hectometer | Decameter | Meter | Devimeter | Centimeter \Millimetes
j i | /
Loltim Clotm Cl0m Im L iCm (1 100m 1 1000m
H i i H
3 i - — - o8 —
%\\ b " y !i"\\ o \ # xﬁi\ - A
14 S1G =10 F10 1

14




Try it:

At least once a year, a truck will get stuck on the High Level Bridge in Edmonton. The

bridge has a low clearance of 10' 6". A truck driver knows that her semitrailer is
3.3 m high. Will her vehicle fit under the bridge? Or will she be stopping traffic?
Justify the answer.

3y3 = 3 - 2808 5o gl 12 =129 in
s L ) ]2 =120
s 125" O% &=
gém’ %:M/{/ 7726“ [10#4"/242
/yn\geg oy e (/o&” 12 67 é,/z\

b le d| w0t 7%71 S anll shop hage

O [Fate e
e |1 | posoven |26 212 x 030w F

’: P&i“/\ / ; R’l: - 3/ Z = & ’jv’;( 3"‘"

u_;zn,",v [ VA )
&j(%nv?Jm /Z(p//\,_?Q/’H

How could the truck driver get the trailer to fit?

ZinL V- ou/LfZ//SVco /

Metric Review:

Each of the following objects have been measured with inappropriate units. Convert them

to more suitable units.

1. thickness of a dime 0.88;22 m (‘X),W-Uﬁ o s -

!
I 22 o~ ,W(H.’LY ~

2: height of a basketball player 2100, mm Cort I=
2.0 A g U2 M

R :
3. driving distance from Pincher Creek to Taber is 14 900 000 cm W" fé Je

[49% b

15



@ About how many centimetres are there in an inch?
1in.= 2.54 cm

@ About how many centimetres are there in a foot?
1ft= %0.Y6 cm e S Y| &

@ About how many centimetres are there in a yard'7
1yd= 994 em 20.-¥é ¥ J

Circle the greater measurement i n each aira Y

|) % Fx0.3%%g =
a)(6 é\Ol‘Tg?ﬂ‘l c) 10yd or@
b)gt 0r1é5 cr? d) 35?(01"80‘% 2,62
Circle the larger unit in each pair. o
centimetre or metre) hectometre orkilometre )
millimetre or@n_gt;e @Egﬁeﬂ'g oF centimetre

How many centimetres are in 5 m?
Tm=100cm,so 5 mis 5"/ mx 100 cm/m=_5 02 cm

How many metres are in 8.5 km?
1 km = 1000 m, s0 8.5 km x _ /090 m/km= ¢500 m

a) 1cm= [ mm d) 45cm= qu{m
b) Tm=_/0" cm ¢) 1330m=_.% km

c) 1km=_100° m ¢
) f) 45 mm = q/{cm

Textbook work: p. 22-23 #4-6, 7a, 8, 10, 15

1o



LSurface area is measured in

1.4 — Surface Areas of Right Pyramids and Right Cones p. 26

VMES Squar(c
Right Pyramids
e The Sur ‘B*U QA7 s isthe total area on the surface of an object
o A riﬁ““ f”}nmu

is a 3 - dimensional shape that has triangular faces and a base that
is a polygon. The apex of the shape is directly above the centre of the base

e Aright regular pyramid has a base that is a regular polygon (all sides equal), which makes
all the lateral faces the same

The_shape of the polygon determines the

name of the pyramid
é/‘}i::)& Ei \\ 1‘; X“;\Wv /
/" / x‘ "’\\’i / ; ;‘ \_\:” \\
7 fooob - ; S
w“‘;ﬁg\_\;. gh:‘ ) ‘!‘, /‘; l’ . X
. g i t / R x‘ f
Tetrahedrqn. B Aoy A VY
base and sides are A e
i 3 ralas rght sicare sy Ao A
equilateral triangles betrahtdrin pyramg oo foar=)
bast
* The triangular faces meet at a point called the & 2 € *
o , </
e The height of the pyramid is the ﬁ‘\ rpe- )l A ﬁf apt
,(/2 . f N
g i a“ ulsrfnca
distance from the apex to the centre of the base. s{l"’ ye height ;,z‘ | AN J" *
Ty ﬂ\‘\ & _ !‘?,»Y:’ X '&"i:
e When the Eﬂ SC of a pyramid is a regula
slant
height

r r
. height polygon, the triangular faces are congruent (all the

/\’)\!5\"“ v\‘/ﬂ!’\’

L bast
same). All regular pyramids have a slant helght which is the height of a lateral face.
1

I/A

of the regular right pyramid is the height of a
/f ghak hush?

A

triangular face (a lateral face)

17



* The slant height of a right pyramid is the hypotenuse of the right triangle formed by the

height and half the base length. (r is half the length of the base).

i
" g et / ) \
i [ ol /7 R\ olant heighf % Slant heignt
h E’ 5 huaf ! 1 ¥ Hefghi of of ﬁ}?f.‘aﬁnd
e nyramid

O

Half ¢f base

y/ ‘ length of
pyramid
e The S U Are of a right pyramid is the sum of the areas of the triangular

faces and the base.

§ A

1
e L’IL.Z,C [,Ae! 2 |

oo bt

e Example 1
Calculate the surface area of this reqular tetrahedron to the nearest square meter.
D
4.3 m
A -

-

| 4 M | ’XS.O m~

K
s

o N
< PR \
\
N\
Y

77
Find the area of ongtateral face (one equilateral triangle). (area of triangle: b A )

f!§~ S < bh = (§-v ?("/J> — .Y o~
» v A —;-: - <__ ,j——ﬂh,_ - ’2-)__} :.,‘:)9"17{/1\ o )

— .
A tetrahedron is made up of L’ equilateral triangles. Take the area of one triangle
and multiply by L_'! to get the surface area of this tetrahedron. .

f‘°f~_

O e oyen = Jo.75 M
¥ e YA !
3 \ - _ PR 19,79 ,)" v
; S T , |
= AT A )

18



Example 2

A right rectangular pyramid has base dimensions 4m by 6m, and its heiéht is 8m.

Calculate the surface area of the pyramid to the nearest square metre.

AR Slant
Height / f;’ A“f\;&\ height "Right rectangular pyramid" means that the base isa
S % T
f'/ M 3 \K:/‘M\\ e (/h"\‘ Je . It has 4
‘/" _ PO \\ ..... P > -
e =1y ..‘/;y-’” ~lateral faces that are 2 pcur's of {’&M ) & €A v

S P
B — L

fr'tangles .
- We can fmd the rectangle |ase}- A= LU (‘*’X b/=¢ ‘{

‘‘‘‘‘

slant height of the pyram/a( The slant height is actually the L}
hypotenuse of the triangle that is formed by the height and half of the base length

of the pyramid .

For the left and righ{ side : iangles, visualize the right triangle to find the slant height

(height of those triangles).
I
height = r=2 ~ length of base _ 2 /"{) *L  Find the slant height (hypotenuse)

3 j Pl 5 EeY ¢
\ 1 1»'\ &
E_,--i Ql" ﬁé ? J)M« }\LA1 o _s,eu f\"‘"‘/““ /
2‘ 2/" —~— ? ( Y IL7 [._, brre "
A= 05 o (LN&270) g0
Now find the area of one side triangle. S !
I : S
Repeat the process for the triangles at the front and back.
- Pyramad y 1op » 3t Yo »
x| * ~ ) | = .
Tranglke 4 g b & ; LY S NE
hm' m"\{ { ‘l.‘ 8""‘ [ = {IH €. W\:{Q
;Kf .%:.‘: %‘;Wﬂ > 3 ! . %bg ‘ "1 <
AL W (Y CPhE . oo
side 2 (! T o )_,u;  J !
W - y\{/\\‘\*’ 4 ‘G" < e
Total area of this pyramid = 2 triangles + 'rwo triangles + base
( 7. opeo) 4 LY 19

2 (2. 72f6) 1
- Jo7. bYsL

ZSP\ = jof~

™



Formula: Surface area of Right pyramid with_Regular polygon base

Instead of finding the sum of all the faces of a r‘f’ghf regular pyramid, we can use this
formula. (base has to have all sides equal for this for'mula) "s" is the slant height.

[ Surface area = - s (perumeter of base) + base area
(?'. VTWTA::ELJ:’ o 7:77:77:7A::£] A :v ‘?“ L Q:
.,1./ .Xl\\ / “4 R ,‘g\ f . ¢
e H N, Ve 4.,«?' e
f;l " \ x\" 6 [l 2
2 I TN
S0t %
‘,-'. .-' sef ls \\
£ ‘.:__ (__I ____;\.
SN '"f T‘_,:f_w-—— Sres of base LIJM ~ o~
P N w2
& &* Sla JJ y\ ‘ ! Lw \0','- 54 ;,}hf&
L______.,___.______S < v 4
3 .J /
/ 3

v
Example 3: The surface area of the lateral trianqular faces on a right sguareﬁ pyramid is
3000in?. The side length of its base is 30 in. Determine the skamt height of the pyr'aml

~

If the base is a regular polygon with all sides equal, then all the triangles will be (:g/_tﬂﬂJf‘vﬁ

(& )

(%3 4

N ! R e \
oy har U /

SA - foo?an ( 1+ duwuf J

5 (ﬂm””hf" ot ) t+ Dot 2rg
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Right¢ €ones

Surface area formula:

:’r“ N(r) ;rﬁ

g | lateral
area of *§P

/ circ!e area
XN // 4 »
i)/, SA = ur
\GgnTEA ) ,v . - =7+ mrs
R st ig(s)
\ {/, MM, 1 b ) r = radius
\// ] i

Vtﬂi%;c ( W'M s = slant height

Example 1

A right cone has a base radius-of 3-m-and a height of 10 m. Calculate the surface area of

this cone to ﬂﬁ@esf square metre, SR& s nes
To find the surface area, we need fhemmht )

The radius and height of a cone are perpendicular. The
'slant height forms the hypotenusé of the right triangle
that contains the height and radius:

Use Pythagoras.

R
st =24l (=3
§ r o = Jo, UM °
: J 24

o, Yo I
SH=Nrt e NS , \
e () 0 (25, yv03)
= 1(45) + 177 (?.320¢)
=90 7 31, 3eodT
' NJ\\/\VM

_Y'DV > A AT 21

tn
1




’ {

¥y V\,b’{\‘} —
\ ['ﬁ.; ¥ r - ) ( /1—]}

Example 2 n? e %

The lateral surface area of a cone is 220 cm?. The diameter of the cone is 10 cm.

Determine the height of the cone to the nearest tenth of a centimetre.

(("».
£

Lateral Swface Area

tl“ext work: pyramids p. 34 #4,5, 8a, 13 §e .&6;7,&19,11’
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1.5 VOLUME OF RIGHT PYRAMIDS AND RIGHT CONES (p. 36)

Write in COMPLETE SENTENCES.
Use your textbook - pages 36 to 41.

1. What is volume? (yellow box p. 36)
Volume is “H’\Q amouat §l£ S PR on BL_{M//L

(\)(’,CU_P/' ¢ (.

i 3
It is measured in Cu L'l\Cr units.. (u’ 4 l+J )

2. What is capacity?
Capacity is ‘H\Q ftl/"L@-’/\?L @ﬁ /AT al a

OO/\-L/\IVLQ/ h/C/CI—J

It is measured in QVL’ 1< units or ___(ALACA )"7 units (like litre,

milliliter, ounce, gallon, etc.)
3. Write at least one or two examples of the units we use for volume.

o’
J‘?
J%
£t

4. Write the formula for the volume of a right rectangular pyramid. What does each

3

of the letters mean? Label this diagram (use a ruler) like on p. 39.
k" |-_lespl,
h \/2’5/0(/\)1’\ w - (,UIQcH/Z\
sLwh n-__hught

o : Ihanant
<€N pht()w;;fn‘”'d )

\ \ \«A
(.
3 bt 21



5. What theorem might will you use to find missing parts of the formula? (p. 38)
Pt{ M\Ajc Cas-

6. Read the examples on pages 38 and 39. Do you understand them? If not, read them

again. Identify parts that com‘usejou.A
/\) ML Ut /\Q/,) . 0‘) -
| ";e %( Ve . bt b ) ol UM /V}"/\mj afte |
lg \‘C 5]\,‘@,\ J‘/A it 7 / g

e use 7l~ ! | N
ol A4 bk legt) (Rt f rreesd
PR

Slank Maht = =

/

7. Try the "Check Your Understanding” question on page 39. Check your answer.

'\/tJjLL,\) b

v=k(4-2)(56) (6.9)

8. Write the formula for the volume of a right cone. What does each of the letters

mean? Label this diagram (use a ruler) like on p. 40.

past ‘
re Yadivs Ju ”l«\
h- gt \/’3 e
CJ'M”W’/
Cont)

22



9. Read the examples on pages 40 and 41. Do you understand them? If not, read the
examples again. Identify parts that confuse you.
Mmkf = Lt
Ao 2 A )= bm:

10. Try the "Check Your Understanding” question on page 40. Check your answer.

23



Try it: | \\M{

Try the "Check Your Understanding” question on page 38 Check your answer.

| okt = 7L+
A + }\Q&
5/52);& ;‘4 ot all il = 2’(‘“‘\\.
» o ht e s 1
= heaih ( }}7”:/;71)” /

Tt
‘49 | /< 4 et
\{f: gl i/:- J—(g)/l)(\ﬁ/}/)

& ?H/

Try the "Check Your Undersfanding qﬁesﬁon on page 41 Check your answer.
l
3(300) = _L t ( P

(9)

V=Jwerm 9o
=) Mﬂg:“? =y |
,,\‘\ﬁno'%&‘ 21/ 702 _;(r—‘ (&gﬁu ~

e \FNT__

L ( \

Textbook PRACTICE ~Choose at least 7 of the followmg questions to try, starting on page 42: 4to

B\Check your answers with the answers in the back of the book.
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1.6 VOLUME and SURFACE AREA of SPHERES (p. 47)

. AREA OF A SPHERE p. 45

To find the surface area of asphere, use this formula:
SA = 4mr? S

)
To find the surface area of a/ hem isphere, /us~. this formula:

SA = 3nr? B

(Hemisphere is half of a sphere. It is half the surface area of curved surface of the sphere, PLUS the circle

that is the flat surface of the hemisphere. -~ SA = %(41&2) + e =2+ = 3me? )

Flat Surface

Curved Surface

Example 1

A glass sphere has radius 25 cm. What is the surface area of the sphere, to the nearest
W? o
| SA= dll/
= Y (25 )
~~~~~~~~~~~~~~~~~ ' 2
’ ius ) ¢ J/:’i . 7&{ ¢Cn

25



Example 2
A globe has(sur'face area 2735 cmf. Find the radius of the globe, to the nearest 'ren‘rh of

a centimetre.

/ — g /
/ 2 .
77 /77
,/f 7 7

Q.8cn =

o | VOLUME OF A SPHERE p. 49

To find the volume of a sphere, use this formula:
V= %37‘1"3

To find the volume of a hemisphere, use this formula: TN
5 - .,

V = Lo \_/
3" |

(For volume of hemisphere, we simply divide the volUne of sphere in half.)
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MR
Example 3 / q (r *

A sphere has diameter 8 yd. What is the volume of the sphere, to the nearest cubic yard?

V= 9*77/}

\/‘\ J i ( | 4 x T X 7 <7<
= 268 4" 5

Example 4
A hemisphere has radius 6.0 cm.

a) What is the surface area of the hemisphere to the nearest tenth of a square

entimetre?
centimetr -

SA = 27 ¢
S\ )/ /P)

~

b) What is the volume of the hemisphere to the nearest tenth of a cubic centimetre?

\/ 2 &=
J B :
=2 T (¢
7

(W

[Textbook work: p. 51 #3c, 4c, 5, 8, 9, 10, 11
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1.7 SOLVING PROBLEMS INVOLVING OBJECTS p. 55

v |
e A QO/"VP 0‘9 ' 4“@ object compromises of two or more distinct objects.

‘e A
¢ To determine the volume of a composite object, identify the A \J ‘)"’ v\.(/i‘
objects, calculate the volume of each object and then add the volumes.

e To calculate the surface area of a composite object, the first step is to

& ‘L% ™M ’M the faces that make up the surface area. Then

&— ' (% ' “H' the sum of the areas of those faces.

e Surface Area of a Composite Object

Be careful. Look at the object to the right. To /f\

calculate the surface area, it's not just calculating the N\Bm
sum of areas of a triangular and rectangular prism. ‘
Note that these two prisms are attached. We don't 52m brmneanes
include the base of the triangular prism or the top of ** ’
the rectangular prism. If you like, you ade=the areas y 6m
of the two shapes and then subtract Th ectangles kL
that overlap that are not part of the exterior surface e

area. muyavf Z(é)(9) e gm

Example 1

A sphere of flavoured ice is served in a cylinder shaped paper cup. The cup has a
diameter 6 cm and height 10 cm. For the moment before the ice. s melting, the
sphere has the same diameter as the cup. To the nearesffcubic centim 2tre, how much
space is left inside the cup? (Hint: One-half of the sphere isbpzlow—rﬁé rim of the cup.)

Sketch it
S o < 1L




Example 2
a) Determine the volume of this object to the nearest tenth of a cubic meter.  69.9 cm?
(You are finding out how much space is INSIDE this object.)

N 403? a’l cf \/r d L
§2,tm . ) /V‘// I - f'wj‘, N~ _ \
‘ S e = 6. (. 4)(z.%)

--__-_.}cz.-.i._-_-_-._ it _/.l};,.,-

: ) b N b
— . = Sbe 2YF
? / 1 |
2'~48”0 C"’ 23;\”"{\4 L\)’ - 2‘ - LA
BET7m q‘ -:‘. —70 [7é 6 ]‘
: convert. : sions

\ \,53 Calculate the surface area of this object to the nearest équaré ft;oi/\ (H
St,\p . / ‘BEFORE calculating the surface area). (You are calculating the sum of areas of all the flat
surfaces (faces) on OUTSIDE of this shape.)

: )
Shprism :Q(a@w yuk v A4 |
= 22( o aei (@) ¢ (as1e)(asve)y (231, |
<
%,

=2 (20.1v10) + 057 1 205,009y Y

=

= dol. brvs )

\ ! | ‘ f N
R e S TAVE WY M)} {2-4 ) (pa1fs))
t{@"""‘f_l-(-——-— r /

S/-\ | }f VI ran| A 2 3.

' 8 owety ) = $6.09¢ 4 3.7
sl ' i “
e v X 10.490F = * < g6 2290

\t < )\ l\ ﬂ,?% B " L
o A, P A ») ‘-? P AT I ‘

‘ﬂz__‘,w y VS “J a ob {1+ y

| ’zeg-m z Sl 29



Example 3

Calculate the surface area of this object to the nearest square foot.

Sp Qﬁ,\/\i\&/ w“w‘}%‘k’ 2""“’&%

dr"'“-—~‘-‘—"'

2

C

“ lb T
SA UARY gt

\N___# / 377 f/ = )
217 ()

S
R -
''''''

\ 21T )6 r%

Example 4

(g )

o

' P ” i

A tool shed is formed by a rectangular prism with a triangular prism as n‘(s roof--
Determine the surface area of the tool shed to the nearest square foot.

e —— st

(88 ft?)

Lol (s"zf-d‘ Vi el

/2/7“

“’\

You can calculate the surface area without knowing the formulas for the two shapes that make up the
composite. Just look at what rectangles and triangles make up exterior of the tool shed. Note that for
the two equal rectangles of the roof, you can use Pythagoras to find the width. (see p. 58 for similar

i . 11 ULJ,JZ-. 4 \[ \;“#«é example). 155 ft?
AW, F A L\wu/’ c ('6'7)*’ 2 (u-s)
TS
2 D 5 ft. L0 k- C%
(e : =15
e RN of reof b
6 ft. m#ﬁ QV‘ “+ (\“é 2 ': "n’" .
» & 1. | t(rg\(é -Agfl? qLU‘-"/ﬁ
I"CJ" - GT. 244¢
/~  kt:/»*’j -}\(;' e, °, 12_‘? \  _ 4“3’ -/
Sl ™ e (%) - 1(62) = 1
Textbook work: p. 59 3aq, 3b, 3d, 4a, 4d, 6
"“/L 30
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